[Estrogen receptors in the brain].
Estrogen plays an important role in changes taking place in the brain through the regulation of growth and differentiation of axons and dendrites, influence on plasticity, support of survival as well cognitive and behavioral functions. The classical mode of estrogen action is through the activation of its receptors, transcription factors. Two such estrogen receptors have been cloned, ER alpha i ER beta. Several isoforms of ER beta have also been characterized, which may be a significant factor in the regulation of estrogen response in the brain. Additionally, actions of estrogens through membrane or intra-cellular receptors, are suggested. The functions played by ER alpha i ER beta in the brain may be explored by studies on ER alpha or ER beta knockout mice. The results of these studies point to the role of ER alpha in reproductive functions, while ER beta seems to be important in cognitive processes. Autoradiography, immunohistochemistry, and in situ hybridization have been employed in the localization of estrogen receptors in the brain. Aside from demonstrating differences in the localization and expression levels of both receptors, these studies have proven, that both ER alpha i ER beta are able to bind estrogen. However, the pattern of expression of estrogen receptors in the brain is not static, but undergoes rapid changes in response to injury. Many studies point to a wide range of estrogen actions in the brain. For that reason, a complementary mechanism of action of estrogen is proposed, based on their interaction with various growth factors, as well as on the synergistic action of this hormone through, both, the estrogen receptors and estrogen-independent pathways.